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Roadmap Update
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Avalanche MRAM/Processing Product Roadmap

( ~ . | - Gen3 jzanQ"" \
__..JGE:;; ‘lll':;:““ w Parallel
Parallel Space Grade Space Grade —
16Mb and 64Mb 1Gb, 2Gb,
k 4Gb, and 8Gb )
‘Z;jﬁen!f 40nm @GDE nSI/ 22;:?1 . . -
Serial (Boot) sP wala Small Boot/MCM + Scaling Density for Multi-
Space Grade Space Grade Mission Boot & Unified Memory

16Mb 1Gb, 2Gb,
4Gb, and 8Gb

—

Driving Density for Optimized Storage — Space,

Storage Avionics & Beyond

Q)

Y a

Al/Processing Leveraging Benefits of MRAM + Parallel

Processing for Advanced Al

—

2020 2021 2022 2023 2024 2025 2026+

) Preproduction Development
I Production Planned
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Avalanche MRAM Solutions Available Today
( Rcwnrom Parallel MRAM - Large 1Gb, 2Gb, 4Gb & 8Gb

‘ Gen3/22nm

@ Dual QSPI

Parallel o
Space Grade Space Grade [
16Mb and 64Mb 1Gb, 2Gb,
4Gb, and 8Gb 1Gb x32, 2Gb x32, 4Gb x32, 8Gb x32: MRAM Memory
LN oy Space Grade Parallel
= ___Gen nm .
S L @ reratie Persistent SRAM Memory
Serlal (BOOt) o e Space GI’EdE: (AS301GB32, AS302GB32, AS304GB32, AS308GB32)
. 16Mb 1Gb, 2Gb, Features
k 4Gb, and 8Gb * Interface « Operating Voltage Range
= Parallel Asynchronous x32 * Vet 2.70V - 3.60V
L e + Technology * Vewo: 1.8V, 2.5V, 3.0V, 3.3V **
* pMTJ STT-MRAM
= Virtually unlimited Endurance and » Operating Temperature Range
Data Retention (see Table 17) = -40°C to 125°C ****
( + Density » Packages
= 1Gb. 2Gb. 4Gb. 8Gb AT bl CRAA {4 Enama v 4 Franal
Storage

N

Al/Processing

N

Gen 2

Gen 3

« Shipping in volume
« Qual & Screening Options

o Avalanche Space Grade JEDEC qual — complete, report available
o NASA-INST-001 PEMS - FrontGrade, Micross

o QML - Micross
. Radiation Tested

- Largest MRAM Density Available

2020

PROPRIETARY AND CONFIDENTIAL

2021

2022

2023

2024

) Preproduction
I Production

2025 2026+

Development
Planned
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Avalanche MRAM Solutions Availabl — ' '

- Serial MRAM (Dual QSPI) -1Gb, 2Gb, 4Gb & 8Gb |,
Gen2/40nm ‘_‘ ' +___Gen3/22nm]
@ eFaraIIEI @Dual QSPI
Parallel | 3
Space Grade @ avovcrerccrnciar |
16Mh al'ld Eth :I‘ le’ ZGb, 1Gbit — 8Gbit Dual Quad SPI P-SRAM Memory
k 'ii 4Gb, and 8Gb | Space-Grade High Performance Dual- )
T — Quad Serial Persistent SRAM Memory
e A (AS301G208, AS302G208, AS304G208, AS308G208) \
( - +___Gen3/22n m)
Genzsfp-‘fllﬂnm [ ( ') Parallel Features
Serial (Boot) s | Space Grade, | |l _- el
pace Grade | 1Gb, 2Gb . T‘;a?::;é.;mml_upmsmmum 'fﬁdﬁiﬁﬁhmsmwsm
\ " s 400,00 " Corrmenionoe oponam, ek /
( Pl bl e el « Sunerta PR Rasst \
Storage « Shipping in volume
« Qual & Screening Options:
k o Avalanche Space Grade JEDEC qual in progress .
o NASA-INST-001 PEMS - FrontGrade, Micross and Avalanche |
( o QML - Micross A
_ - Radiation Tested
Al/Processing . Largest MRAM Density Available
k Gen 2 Gen 3 o Petalinux Drivers available for AMD/Xilinx FPGA
V
2020 2021 2022 2(
] Preproduction Development
B Production Planned
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Low Density Serial (Dual QSPI) — 64Mb and 128Mb Gen3

pen for

rdering

. _Dual QSPI
00000000
64Mband 64Mb and 128Mb 4444044« .
128Mb 1.3Mbits/mm? @ 10x10mm 00000000 §>
Gen3/22nm “.“.‘. )
. Q0000000
Leverages Gen3 Radiation Legacy Q0000000

Ultra Low Power (~15mA per device)

Ideal for Advanced SoC/FPGA boot
Compact images
Flexible, but robust write protection schemes

Single or Dual QSPI Interface

PROPRIETARY AND CONFIDENTIAL @ avalanechetechnology



Space Grade vs Space Grade-E- Preview

Space Grade

Space Grade-E DQSPI

DQSPI
MRAM die Gen 3 1Gb die, stacked to x1, 2, 4, or 8
Endurance 10"° write cycles
Retention 20 years at 85degC
Interface chiplet RT-FPGA 22nm RHBD
Package 96 ball FBGA (20x20mm) 224 ball FBGA (20x20mm)
(footprint & ‘”‘“ﬂ,_ L ““;\r_ - /m
electrically | .. . L | d ominll Hoobett B G
compuvi) T JE TP
S S| = St —
Performance 54MHz SDR/ 40MHz DDR 100MHz SDR /50 MHz DDR
TID 75krad 300krad
LET 45MeV** ~75MeV**
Availability Production mid-2024 sampling

HP-DQSPI specs are preliminary, subject to additional testing & validation.

PROPRIETARY AND CONFIDENTIAL

**See datasheet for guidance

@ avalanchetechnology

Status

Space Grade DQSPI:
In production since 6/23
JEDEC qual 2Q24

pen for

rdering

Space Grade-E DQSPI:
Prototyping 3Q24
JEDEC qual 2025

Advantages

Faster Booting
Improved Radiation Performance

Improved Mechanical Robustness



Qualification and Ecosystem
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Powered by Avalanche — MRAM Device Ecosystem

@ avalanchetcchnology

Industrial
Space Grade
PEMS through DPACI

€) Micross

Space Grade

QED, PEMS, and RadHard
Standard and Custom
30-year Qual Heritage

@ avalanchetcechnology

Space Grade

QED, PEMS, and RadHard
30-year Hi-Rel Qual Heritage
Plastic, Die, Hermetic, and MCM
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Powered by Avalanche - Qual & Screening Ecosystem Options
Three Qual Levels Three Suppliers

Space " _ QML-Q @avalancherechnofogy
Grade &~ QMLV © micross

: : Hermetic
Packaging Plastic En _ ’
Ceramic, MCM
Qual Level JEDEC + 48 hour burn-in QML

Vendor @ammtechnofogy @amlanﬂharechnoa’ogy rRONTGR AD: @ mICrOSS @ mICrOSS

Product Family Space Grade QED Series* UT8MRQ Series QED Series* Multiple
Avalanche MRAM
. Gen3 Gen3 Gen3 Gen2 & Gen3 Gen2 & Gen3
Generation
. The exact same packaged device, custom marked to vendor; Multiple package,
Representative . . . . o o
Comments . . each responsible for their own Qual & Screening flow. screening & radiation
radiation reports only. .. .
Datasheet of origin is Avalanche. options for each
Space Grade-E TID
DQSPI & Parallel 100kRad 100kRad 100kRad 300kRad 300kRad
SEE 75MeV 75MeV 75MeV 75MeV 75MeV
Spancggfde TID 75kRad 75kRad 75kRad 75kRad 75kRad
SEE 45MeV 45MeV 37MeV 45MeV 45MeV
ITAR No No Yes Yes Yes

* Subject to customer demand; initially Gen 3 High Density DQSPI
PROPRIETARY AND CONFIDENTIAL @ avalanchetechnology



Boot Solutions - Device Level
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Enabled Booting and nvStorage for AMD/Xilinx Devices
SW-Defined Platforms for Space — Respond to Threats in Real Time

Support Resources Available

~ _— -
: : , Petalinux Support  Fabric Only
£, XILINX. /?7_/(:/\'?7(_5)% Fami |V
- s 23.2 23.1 22.2 22.1 NoO/S
ZYNQ Faclaton Tolerant 465
UraSCALE s Versal
L ALARARARAARAAARRRRREY Ultrasca|e+

Ultrascale

https://www.avalanche-technology.com/support/development-kits/

Gen 3 Space Grade Dual QSPI P-SRAM™ Kit for Xilinx
Space Grade

Development Kit:
Download the User Guide

Download the Sample Code

Xilinx/AMD Versal Boot Linux Drivers

0 e . . >
+ Radiation Mitigation & Control NOR .
Golden FPGA Images e BTt Reference Design:
] ] oot Images, RTOS, etc.
CerL“try ot Images In-Dr‘bitS?Wupdales Download the Schematic, Board Layout, Gerber,
'ead On. Write Protectable M

Orderable Part Numbers:
Kit: AK30X208XILCCSOC

No redundancy, mitigation or control needed Socket: ABGAQ6-1-20x20
Dramatically simplified hw & sw architecture, rapid boot
In Orbit FOTA support: multi-mission adaptability ENABLED

@ avalanchetcechnology
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Enabled auto-updating RT PolarFire’s on-board Flash

Auto-updating RT PolarFire FPGAs w/MRAM

MicrocHIP
irea®
B Pgé}egfwe RT PolarFire use SFDP [Serial Flash Discoverable Parameters]. Part of the
JESD216 standard.
Ve Avalanche DQSPI MRAMs do not support SFDP.
Micr(l)chip However, Avalanche DQSPI MRAMs have successfully auto-updated the RT
RT PolarFire FPGA PolarFire’s on-board flash using its extended address register.

SPI_EN
| 10_CFG_INTF Space Grade Dual-QSPI

1Gb — 8Gb MRAM App note will be available on June 1, 2024

System Controller

SPI SPI #1 SPI #2
S¢ SS1

SD MOSI1 CS2
SDI ISO1 SCK2
SCK; ; SCK1 DQO:3

z <7
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Mini-Boot: Low Density Serial (Dual QSPI) — 64Mb and 128Mb Gen3

10mm
. 00000000
Gen 3_DeV|ces 64Mb and 128Mb Q0000000
Sampling 2Q24 1.3Mbits/mm? @ 10x10mm S
8332382t
@ Q0000000
64Mb and
128Mb
Sens/22om Gen 3 Die Form x{umf m::um,
Sampling 3024 Die Size (W/O Scribe) 5118.03 | 3974.04
Scribe (80um) 80 80
Nie Siza (W/ 8011 Serikhe) 5108 N3 ANGA NA

Leverages Gen3 Radiation Legacy
Ultra Low Power (~15mA per device)
|deal for Advanced SoC/FPGA boot
Compact images
Flexible, but robust write protection schemes
Single or Dual QSPI Interface

Coming soon to a popular RH SoC near you
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Enabling Booting for Frontgrade/Lattice CertusPro FPGAs

Dual QSPI

FRONTGRADE
Config Bit Stream
CertusPro™ - NX - RT < Serial 64Mb and

128Mb
UTC24CP1008

Gen3/22nm

PROPRIETARY AND CONFIDENTIAL
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Enabling Booting for Vorago ARM-M4 Series Family SoCs

Dual QSPI

PR W .id'"

64Mb and

128Mb
Gen3/22nm
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Enabling Booting & Working Memory for Gaisler GR716 LEON3FT Processor

v | || |

‘ L L L L L

oA
\<"“

Config Bit Stream

< Serial

OR

X

-l-iuulﬂ""“iii“l““l II.I

FEEEREE RN

Config Data

< Parallel x16

& Working Mem

| _IHIE

1

|
|

WL X
A >
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Enabled Platforms - Storage
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Avionics and Space Grade Storage Class Products

13 82 QQ QE] -

s

@

- qo9T
sse|) 93el01s

1dSOAd
wuzz/suag

- Gen3/22nm

Storage Class
1 GG b CertusPro-NX :
16Gb MRAM Single Chip ' UQ L UQ Qﬂ I8

M.2 64Gb (8Gbyte) MRAM Module
EM configuration uses standard M.2 connector
Ruggedized modules use BGA mounting style

s AL TICE

1dSOA
wugg/guan

Bﬂ]

g5

@ avalanchetcechnology
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Enabling the driver for Storage Solutions in Space

==

W — el e L oae g, —mtiem® T \

Avalanche provides reference design with low level drivers

Partnership with € cineTicov enabled plug and play NVMe stack
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®

BLU=-HALO enabled 8Gbyte MRAM Data Buffer

8GByte All MRAM Data Buffer
Licensed NMVe stack from @ EIDETICOM
Al Memory: Xilinx KUO60 FPGA supports data
operations:
Compression, Cyber Security, Parameter
Extraction, etc.
High performance SSD
10"® Write Cycle Endurance
Low power

3U VPX

Affordable

PROPRIETARY AND CONFIDENTIAL @ avalanechetechnology




TRUSTED enabled 8Gbyte Customizable Mezzanine Card

Semiconductor Solutions

MRAM 8GByte Cache daughter card

SpaceVPX o Utilizes existing Xilinx Zynq board

essor Board

Hi-Rel 3U VPX board based on Agilex-5
o Plan to make FMC compatible with MRAM Cache card

Radiation Circumvented 3U VPX board
o TSS developing PDDIC that detects, circumvents, and
recovers from a radiation event
o Will use the Agilex-5

o
532
=3B
=I5
N=Z
(S o]

AS308GB32- AS308GB32- | AS308GB32- ‘ AS308GB32-
045NX0MBDY 045NXOMBDY 045NXOMBDY 045NX0MBDY
KC7CH KR 2326 KC7CH KR 2326 ~  KC7CH KR 2326 KCTCH KR 2326

Data Buffer o
zzanine card

L i &
Q@ @ @
AS308GB32- AS308GB32- ¢ | AS308GB32- " | AS308GB32-

045NXOMBDY 045NX0MBDY 045NXOMBDY 045NXOMBDY
KC7CH KR 2326 KC7CH KR 2326 KC7CH KR 2326 KC7CH KR 2326
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Mercury enabled Hybrid (MRAM+NAND) SpaceDrives

In Development mercury
Quadrium 3U VPX Rad-Tolerant, Mini-SpaceDrive

Multi-Host, 350 GBytes NAND,{L20 Nl |\ 1o\ elopment mercurv

3.2 Gbit/s, Parallel, Octal SPI, Spacel
Models: RH3350NM6S-000101-01 Quadrlum Rad- T'Ulerant Trlpl CONCEPT mercury
Rad-Tolerant 6U VPX 100 Gbit/sQuadata

Rad-Tolerant non-volatile storage: 350 GBytes NAND plus 12( MU|tI hOSt 350 Gthes NAN 120 MB tes MRAM
Triple-Redundancy for host Data and internal ECC bytes. Four, 8 3-2 Gblt/S, 120 pln Ql.lad P|aS IC FaC age HUSt capautv of 22 TB NAND p S 400 Mthes MRAM
PCle and mFAST interface optio

Lesser screened, plastic RTG4 FPGA to enable cost sensitive New

Models: RMS350NMES-000101-01
Models:

Rad-Tolerant, by design. All components except NAND. Rad-Tolerant non-volatile storage: 350 GBytes NAND plus 120 MBytes of MRAM RH622TNM6S-000122-01 (22 TB EDU),
Triple-Redundancy for Data and ECC bytes. Four, 8-bit, ECC corrections every 16 bytes of

SpaceVPX compatible, 3U VPX form-factor, single 5V supply

- - ‘ Lesser screened RTG4 FPGA to better enable cost sensitive NewSpace applications Radiation-tolerant storage for space and commercial applications with potential for radiation exposure
Lower cost, lower speed, implementation of Mercury’s popular!

. | : Rad-Tolerant, by design. All components except NAND. 22 TB using 3D TLC NAND in SLC mode (60K PE cycles)
Multi-Host operation. Up to 6 hosts using Parallel, Octal SPI anc ’
Compact solder down form-factor, single 5V supply 400 Mbytes of general purpose MRAM (100 MB/s)

The RMS350 is the first in a series of lower cost, radiation tolerant, Lawar cost [m e 0%0 B VT A 78, D L
MAND storage devices based on Mercury’s popular SpaceDrive Multi-Host operation. Up to 6 hosts using Parallel, Octal SPI, SpaceFibre interfaces Rad-Tolerant components

product. Using the latest generation of TLC NAND in SLC mode, the DO ﬁ Cg
RH3350 is ideal for implementing high-reliability non-volatile Single 5V supply e, /
storage in lower-cost applications requiring radiation tolerance.
Space grade reliability is accomplished using Rad-Tolerant, by-design
components (except NAND), 3 copies of host and Reed Solomon data.

The RMS350 is the first in a series of small form-factor radiation - NAND/MRAM SEE mitiga
tolerant NAND storage devices based on Mercury’s popular - Optional power cycle p
SpaceDrive (SSDR) product and packaged in a solder-down form- — Physical X,¥ placemer
factor. Using the Micron B27C TLC NAND device in SLC mode, the

To t}.E[tEI' enable lower CO%T NewSpace applicatfo_n_s, lesser screened RMS350 is ideal for implementing high-reliability non-volatile storage . E)a'}i;f!»l?:é:tﬁdant Host 4 The RHE22T is the second product in the Mercury’s SpaceMax series of * Radiation-tolerant design details:
versions of true RT-by-design components are utilized. A full in lower-cost applications that require radiation tolerance. — IFour &bt poredtions radiation tolerant SpaceDrives. Designed to maximize both 5 ”AN[’[M'EE”“E”C die, PEMHTcliD 30 krad. Screened to EEE-INST-002
screened Premium version is available by special order T ; . . T : P performance and capacity, the RH622T supports a raw data rate of - MRAM: Avalanche Gen3. 100 krad TID, SEE > LET 45 MeV.cm2/mg
Y sp . Space grade reliability is accomplished using Rad-Tolerant, by-design, - Automatic retirement 160 Gbps and a sustained host data throughput of 100 Gbits/s. This - PolarFire NAND Controller

The RMS350 replaces the cumbersome NAND flash command set components (except NAND), and 3 copies of host and Reed Solomon = PE cycle tracking for a represents a 5.5X improvement in performance and a 4.8X increase in = TMR of critical logic. 1.2VI0s for best SEL tolerance.
and interface with flexible Parallel, SP1 and SpaceFibre interfaces. data. To better enable lower cost NewSpace applications, lesser « Performance (up to 400 N capacity compared to the Boron 4.5TB SpaceDrive. » Totalionizing dose (TID) >100 krad

1o . - screened versions of true RT-by-design components are utilized. A ; ; : x o = Configuration upsets immunity to LET > 80 MeV.cm2/mg
Interfaces can be used together allowing multi-host operation. = One 32-bit parallel int Like all members of the SpaceMax series, the RH622T utilizes the « Single.event latch-up (SEL) immunMyBOLET > 80 MeV.cm?/mg

full screened Premium version is available by special order.

— Two 16-bit parallel int
The RMS350 replaces the cumbersome NAND command set and = Four 8-bit parallel inte
interface with flexible Parallel, Octal SP1, and SpaceFibre interfaces. - Octal 5Pl interface

The full storage capacity is accessible by up to 6 hosts. Commands
issued by interfaces are serviced based on bus ownership.
Numerous status registers allow monitoring product health

latest generation of 3D TLC NAND running in SLC mode. Host capacity Registers SEU raté <10-12 errors/bit-day (GEO Solar Min)
remains constant across the entire life through use of very strong error = SET upset rate < 10-8 errors/bit-day (GEO Solar Min)
correction and more than 16% of additional capacity dedicated to = AII other devices: Radiation Tolerant, by design, to >100K rad

. s = . Interfaces can be used together allowing multi-host operation. The - SpaceFiber interface: spare blocks. o VPXconnectors:
IﬂClUdll}rgL PEDiEéJ:EE{ 'RET[IrE'd B|?Clk5:1 SPaFE‘B!OtC‘kS, ECC e‘n Orsfand fU". storage capacity isl accessible by up to 6 h05‘:3- Commands issued « NAND endurance: To keep power consumption low, the RHE22T utilizes multiple low - Guide block key is adjustable and ships in the 0° position
mnrn Tha trnlarnants & datarminictie carrnntion frao by interfaces are serviced based by bus ownership and order — Minimum 60.000 driy power PolarFire FPGAs operating in parallel, Each PolarFire manages - Smith’s KVPX Series: 500 mate/unmated cycles
received. Numerous status registers allow monitoring product health - Total Bytes ‘J‘J.Iritten ( 25% of the capacity using four 10-Gbps SERDES Lanes per PolarFire. A - TEeonnectivity MultiGig RT 2-R Series: 500 mate/unmated cycles

including PE counts, Retired Blocks, Spare Blocks, ECC errors and
more. The RMS5350 implements a deterministic, corruption-free

single host can control the entire capacity, or four hosts can each

- Up to 32 full drive ovy control 25% of the capacity independent from the other 75% of the

— 1-month retention at

Operatingmodes: Linear and Host Addressable
- linear Mode: Sequential data recording (Data recorder mode)

shutdown process with an optional external capacitor to supply a - Host capacity is cons! capacity. - Host Addressable mode: operations on individual NAND blocks

C - o e ' Designed for fault-tolerance with multiple failed NAND devices, the - Random SuperPage read operations: Both modes.
RHB22T SpaceDrive is the world's fastest and most reliable - SuperPage size: 294,912 (per Port), 1,179,648 (4-Port mode)
nonvolatile VPX storage device and is ideal for applications where - SuperBlock size: 339,738,624 (per Port), 1,358,954,496 (4-Port mode)
full-time availability and high reliability are requirements. -1UltraBlock size: 5,435,817,984 (per Port),

21,743,271,936 (4-Port mode). 1024 UltraBlocks

PROPRIETARY AND CONFIDENTIAL avalanechetechnology




Enabled Platforms - Board & Device
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Advanced Boot Solutions Enabling SW-Defined Platforms

Avalanche Technology Announces Support for NASA PEMS Qualification , .
& and Screi?']ing Avalanche Technology Selected to Support Mercury’s First Space-Qu

Processing Board Using AMD's Xilinx Versal Al Core

avalanchetechnology

CESIUMASTRO N .

PR " SS RELEASE _guuy SPACE & DEFENSE SYSTEMS _ }_
Announcing Supp == | .
NASA PEMS Qualit =3 "

and Screenir

.
—

systems.

Aﬁech ) build the next family of SWaP optimize
In response to unprecedented demand for extended qualification & sc
compatible NASA PEMS options for enabling Dual QSPI MRAM family.

FREMONT, CA, April 8, 2024 — Avalanche Technology. the leader in
announced today the launch of a new product derivative to addresg
aerospace and defense community for extended qualification and s

alanche Technology, the leader in next
ersistent-SRAM (P-SRAM) products were

. — —— T — . e ooy aneargonoration processor board that will enable fa
PEMS INST-0001.

processing of data in orbit. The high-density 8Gb DQSPI Space Grade Persistent SRAM with furthe
Leveraging Avalanche's Gen 3 Space Grade MRAM products being broadly adopted by the defense SCa|ab|||ty is the ideal Compan|on to the AMD {}{|||r‘~|}(] Versal Adap“ue SoC p|atf0rm that is feature
industrial base and commercial space customers, the new pin compatible PEMS qualified and screened latf
versions of the popular Dual Q5P1 MRAMs will roll out mid-year. P atrorm.

PROPRIETARY AND CONFIDENTIAL
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Support Resources @ www.avalanche-technology.com

51% .Y
Brochures

= Overall MRAM tech for hi-rel apps
Visionary White Papers

— Space Grade products
Innovation enabled by Avalanche
Data Centers in Space...

...why the key to satellite scalability and resilience
NEW: Al Computing in Space

Datasheets, models, reference designs

Boot module: Petalinux drivers, User Guide (Versal boot)
Gen 3 reference designs

IBIS & Verilog models Newsletters

Quarterly, register on main page

Radiation test reports

Gen 2 test report accessed via website (NASA)
Gen 3 reports available by request

Space-centric Blogs
Datacenter in Space series
Why our MRAM is ideal for space

PROPRIETARY AND CONFIDENTIAL @

avalanchetechnology


http://www.avalanche-technology.com/

Recap
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Avalanche MRAM/Processing Product Roadmap

( }G en2/40nm
g Parallel

N

Parallel Space Grade

16Mb and 64Mb

\_____
L - _Gen3/22nm

@ roratie High-performance Non-volatile working
Space Grade memory for advanced systems

1Gb, 2Gb,
4Gb, and 8Gb

L e

( fﬂ;‘ﬁenﬂﬂﬂnm
5PI

\

Serial (BOOt) Space Grade

16Mb

. Gen3/22nm

@Dreeiasp Small Boot/MCM + Scaling Density for Multi-
Space Grade Mission Boot & Unified Memory

1Gb, 2Gb,
4Gb, and 8Gb

(

Storage

N

Driving Density for Optimized Storage — Space,
Avionics & Beyond

%

Al/Processing

N

Leveraging Benefits of MRAM + Parallel
Processing for Advanced Al

2020
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2021

2022 2023 2024 2025 2026+

) Preproduction Development
I Production Planned
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Avalanche MRAM/Processing Product Roadmap

.

\_____
=« ___Gen3/22nm

-:}Gerﬂfdﬂnm
= Parallel

Parallel

Parallel

Space Grade
1Gb, 2Gb,

Space Grade

16Mb and 64Mb

"

4Gb, and 8Gb

O

Serial (Boot)

ﬂ;‘ﬁenﬂﬂﬂnm

Space Grade

. Gen3/22nm

@ Dual QSPI

Space Grade

1Gb, 2Gb,
4Gb, and 8Gb

5PI

16Mb

Dual QSPI

64Mb and

128Mb
Gen3/22nm

. Gen3/22nm

@ Dual QSPI

Space Grade-
1Gb, 2Gb, 4Gb, and |
8Gb

. Gend/1Xnm

@ DQSPI/OSPI

Space Grade
64Gb and
128Gb

. Gen3/22nm

@ Dual QSPI

Aerospace/Space

. Gen3/22nm

@ NVME

Aerospace/Space

Y S

Storage

8Gb and 16Gb

4GByte and
8GByte

BYS

Al/Processing

/_

RT-SOC-Genl
130nm/40nm

. Gen3/22nm

@ Al IfF

Aerospace/Space

Neuromorphic
w/ 2Gb MRAM

RT-SOC-Gen2
22nm/1Xnm

. Gen4/1Xnm

@ All/F

Aerospace/Space

Neuromorphic
w/ 16Gb MRAM

2020
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2022

2023

2024

) Preproduction

2025

Development
B Production Planned

2026+
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Thank You

Paul Chopelas, General Manager, Aerospace and Defense

el paul@avalanche-technology.com
@Ggﬂf@?;ﬁ" Kristine Schroeder, Senior Dlrector of Business Development, East
Space Grade kristine@avalanche- technology com |
8Gb Bryan Taylor, Senior Director of Business Development, West

bryan@avalanc

| hnology com

www.avalancheétechnology.Com
info@avalanche-technology.com .
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